Values are intrinsic to the use of health technology assessments (HTAs) in health policy, but neglecting value assumptions in HTA makes their results appear more robust or normatively neutral than may be the case. Results of a 2003 survey by the International Network of Agencies for Health Technology Assessment (INAHTA) revealed the existence of disparate methods for making values and ethical issues explicit when conducting HTA. Methods: An Ethics Working Group, with representation from sixteen agencies, was established to develop a framework for addressing ethical issues in HTA. Using an iterative approach, with email exchanges and face-to-face workshops, a report on Handling Ethical Issues was produced. Results: This study describes the development process and the agreed upon framework for reflexive ethical analysis that aims to uncover and explore the ethical implications of
Ethical analysis in HTA technologies through an integrated, context-sensitive approach and situates the proposed framework within previous work in the development of ethics analysis in HTA. Conclusions: It is important that methodological approaches to address ethical reflection in HTA be integrative and context sensitive. The question-based approach described and recommended here is meant to elicit this type of reflection in a way that can be used by HTA agencies. The questions proposed are considered only as a starting point for handling ethics issues, but their use would represent a significant improvement over much of the existing practice.
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Health technology assessment (HTA) is necessarily valueladen (13;16;18;36) . Ethical issues and decisions arise throughout the HTA process with values and normative assumptions underlying the development of a technology, its selection and prioritization for evaluation, the framing and methods used in an HTA, the identification and consideration of the values of stakeholders, and the evaluation of the ethical consequences of the implementation of a particular technology. There are always moral issues, although these are often not recognized explicitly. Even the most limited interpretation of HTA, as a purely technical tool for estimating the net benefit of technologies in a health maximizing system, involves value judgments (35) , for example, what is the relative utility of different outcomes? Whose preferences and utilities should count? Which end points are suitable?
A distinction is often drawn between the "scientific" side of HTA-obtaining, critically appraising, and synthesizing research evidence-and the "value" side-making recommendations or decisions about whether and how a technology should be used-taking into account ethical and contextual considerations (often designated as "assessment" and "appraisal," respectively) (11) . While this scientific/value distinction may be helpful for defining roles, it does not, and should not, preclude ethical analysis in the assessment process (27;37) .
Ethical issues may be not addressed explicitly; may be analyzed as an adjunct to assessment; or considered explicitly as an integral part of the process. This has moral consequences because the approach chosen can influence findings and how these are interpreted or applied. We argue that ethical analysis should be integral to HTA and give suggestions about how this might be done.
As HTA inevitably is value-laden, ethical analysis aims to make these values explicit and to explore ethical consequences such that decisions can be fully informed. By integrating ethical analysis into assessment, findings become more relevant and may help decision makers decide "what do these conclusions mean in this particular situation?" Ethical analysis is reflexive in nature, seeking to identify and understand the morally relevant aspects of a situation rather than telling people what to do. Because even basic decisions may reflect implicit values, it can be helpful for ethical issues to be analyzed early in the assessment process. The values of the assessors may also influence this analysis; therefore, it is important for assessors to be transparent about their ethical position and its implications such that decision makers, who may not share their values or context, can interpret the findings (2) . Ethical analysis in HTA should avoid being directive-it should make normative issues explicit and discuss the acceptability of policy options, while acknowledging that decisions and actions on recommendations are the prerogative of decision makers.
In 2003, the International Network of Agencies for Health Technology Assessment (INAHTA) surveyed its members about how they deal with ethical issues in HTA (20) . The questionnaire was sent by email to INAHTA member agencies whose representatives were self-identified as having a keen interest in including ethics in their assessments. Representatives were asked to provide the following information: (i) a description of HTA product(s) which included ethical analysis (title of the report, date, research question[s], characteristics of the intervention, target population, methodology used to approach the ethical subject); (ii) the stage in the HTA process at which ethical considerations were raised and discussed; (iii) if there is a standardized ethics process used for all HTA products used by the agency; and (iv) who is responsible for the ethics component in a report (i.e., what knowledge do they have with respect to identifying and analyzing ethical issues). The results of the survey indicated that there was great variation in how ethical issues in HTA were handled. Prompted by these results, the INAHTA Board proposed the establishment of a Working Group on Ethical Issues. The Ethics Working Group comprised representatives of the HTA agencies that replied to the survey and represented eleven countries and sixteen HTA agencies and included bioethicists, policy makers, doctors, researchers, HTA producers, and agency managers. (Note: The INAHTA Ethics Working Group became a joint initiative with HTAi in 2005). The INAHTA Board developed terms of reference that set out the particular questions that the newly formed Working Group was to address (Table 1) .
This study outlines an agreed framework for integrating explicit consideration of ethical issues into HTA based on the framework for ethical analysis developed by the INAHTA Ethics Working Group in response to these questions. 
METHODS
A chair was appointed to lead and coordinate a work assignment of the Ethics Working Group. The Ethics Working Group members, based on their interests and expertise, selected which questions posed by the INAHTA Board they wished to work on. A lead was assigned for each question and was responsible for synthesizing the responses of their small group. Draft papers addressing each question were developed collaboratively by email. These were then synthesized in an iterative process into a single document that was discussed by the wider group during the HTAi meeting in 2005 and then submitted to the INAHTA Board (21) . The consideration by the Ethics Working Group of the ethicsrelated questions posed by the INAHTA Board led to the development of the approach described below.
RESULTS

Possible Methods of Ethical Analysis
There are many possible methods of ethical analysis, ranging from deductivist (1;5;12) to contextualist (3;7;16;26) approaches. In the literature, several authors have reflected on the strengths and weaknesses of these different approaches with regard to using them in the context of HTA (2;13;25;36). After discussing the use of these methods and their strengths and weaknesses, the Working Group concluded that no single ethical method is likely to be sufficient. However, as the ethical implications of a technology are intimately linked to the context of its development, uptake, and use, approaches to integrating ethical reflection into HTA must be context sensitive. Authors have proposed different ways of achieving this, including reflexivity in the undertaking of assessments to recognize values involved in the framing of HTA questions (16;17) , historical/social analysis to reveal the values underlying the development of a technology, and formal identification and analysis of stakeholder values, as part of an interactive HTA approach (30;31) or other forms of public involvement (24) . Looking for an approach that would allow reconciling this context sensitivity with a practical framework to be used in HTA agencies, the Working Group found one proposal to be the most promising. This "axiological" approach aims to elicit ethical reflection by highlighting overt and covert value issues through a nonexhaustive selection of targeted questions (16) , the questions to be addressed in the HTA bringing to the fore value issues of process, the technology, its implementation and use, its assessment, and its stakeholders.
Questions to Help Structure Consideration of Ethical Issues
By explicitly addressing the following questions (many derived from Hofmann) (16) during the HTA process, important ethical dimensions will be revealed ( Table 2) . Examples of how the questions can relate to HTA are provided and are elaborated upon in greater detail than was done in Hofmann's original proposal. These questions are not exhaustive but offer a starting point for reflecting on the possible ethical implications of an HTA. The later questions, those about the morally relevant consequences of the technology, are likely to be the most important. In addition to using this framework to clarify the ethically relevant features of a technology, it is important to make explicit the values of those doing the assessment and the interests of those involved in its application.
Q1. Why was this technology selected for assessment?
The process of identifying and selecting areas for HTA has ethical dimensions. Priorities can be affected by who is involved in prioritization. A system that is mainly driven by industry, for example, has the potential to move high cost technologies onto the agenda and displace more cost-effective technologies that do not have a sponsor. It is important that the process be explicit, systematic, and transparent (28) . Involving all stakeholders in prioritization can help balance conflicting interests and may help the dissemination and implementation of results.
Q2. At what point in a technology's development should it be assessed?
Technologies assessed too early may appear ineffective, while technologies assessed too late may either have become established to an Q5. What is the characteristic of the technology to be assessed? A technology is characterized by its function or purpose (19) and it is important to highlight morally relevant values related to these. An example is pediatric cochlear implants that help children hear. Improving hearing is valued differently depending on whether deafness is perceived as a pathological disorder or as a feature of a specific cultural minority (29;36) . A technology may also establish responsibilities within healthcare systems. For example, since the advent of prenatal tests, the healthcare system is often held responsible when such tests are not performed or fail.
Q6
. Is the symbolic value of the technology of moral relevance? Technologies tend to have status, the perception of which can differ among the various stakeholders. For example, cardiac lasers may have a higher symbolic value than crutches or a service may be highly valued as a symbol of societal solidarity even when it is clinically ineffective. Symbolic value can be of moral relevance to an HTA. Q8. Are there morally relevant issues related to the primary studies? The quality and type of studies included in an HTA may be of moral relevance. For example, are there moral implications of methodological norms, which focus on internal validity? Typically, methodologically weaker study designs are prone to overestimate a technology's effectiveness (23;33) . By including these in an HTA some argue that a fuller picture is obtained. However, could the inclusion of these study designs encourage sponsors to undertake research of inadequate design? What if the result becomes statistically significant if a "borderline study" is included? Or if studies on a technology are suggestive of benefit but do not reach conventional levels of statistically significance and the technology is the only specific treatment available, like riluzole in motor neurone disease (32;34)? Should diagnostic technologies be evaluated on the basis of treatment outcomes or simply on diagnostic accuracy? These methodological questions are central to continuing disputes about HTAs and are of moral relevance.
Q7. Are there morally relevant issues related to the choice of endpoints in the assessment?
Q9. Are there moral issues from research ethics that are important?
For research to be ethical it needs to use valid methods and respect the welfare and dignity of participants. Many studies do not report morally relevant issues such as financial support, conflicts of interest, publication biases, or justification of sample size (38) which can affect the findings of studies (4;10). Furthermore, there is ongoing debate over the interpretation of clinical equipoise and what constitutes a suitable reference group or comparator in clinical studies. Should the ethics of primary studies be evaluated when undertaking a systematic review and, if so, what aspect? For example, should scientifically robust studies, which do not raise significant ethical issues but which were not approved by an ethics committee or institutional review board, be included in HTAs? How unethical do studies have to be before they are excluded?
Q10. Are the users of the technology in the studies representative of the users that will apply it?
The results obtained by experts or enthusiasts using a technology may not be the same as those achieved in routine practice. This may be morally relevant if the technology is used in a context different from the one in which it was tested.
Q11. Are the participants representative of those who will receive the technology in practice?
The degree to which one can generalize from a study's participant population to the population for whom a decision is being made is known as external validity and may be morally relevant, e.g., do both groups value the outcomes in the same way?
Q12. Is the economic evaluation and modeling ethically appropriate?
The particular type of economic evaluation undertaken in an HTA may have ethical dimensions. For example, cost-utility analyses require different outcomes to be transformed into a common metric and carry implicit ethical assumptions (14) . Quality-adjusted life-years (QALYs), for example, assume that it is possible to trade off quality and quantity of life. Do all QALYs have the same value, for example, are they worth the same at the end of life? If incremental cost-effectiveness ratios from cost-utility analyses are used to rank or prioritize treatments or to determine whether they meet a certain willingness-to-pay threshold, then this is fundamentally a utilitarian approach. The economic model used to assess cost-effectiveness also needs to be considered, for example, what values underlie the construction and use of the model? How relevant and reasonable are the parameters and structure used? What consequences do they have?
Q13. What are the moral consequences of implementing the technology and using the HTA?
Even though it is appropriate that decisions on access to a technology should be in the hands of the decision makers, the consequences of use of the technology and rationing should be explicit and may aid decision makers appreciate the implications of their decisions.
Other Considerations
A distinction can be made between personal, professional, social, and political ethics. For example, a physician has professional ethical responsibilities (such as a duty of care to his or her patient) whereas healthcare organizations typically embody political ethics, for example, in their control of access to healthcare. Therefore, ethical questions can differ depending on context and the responsibilities of the stakeholders. The challenge lies in identifying the normative basis of these ethical perspectives. All levels need to be considered and are not mutually exclusive, for example, at the professional level the application of a technology depends on clinical context which overlaps with the political aspects of legislation and access to care.
Ethical reflexivity may also go beyond looking at the evidence and its synthesis to include procedural features like encouraging greater public participation and increasing the transparency of decision making (22) . This participatory or interactive approach (29;30) can help ensure inclusion of aspects otherwise easily overlooked and relevant to decisions.
DISCUSSION
There are many suggested approaches for handling ethical issues in HTA, and this plurality can be confusing. The aim of the INAHTA meeting was to recognize the legitimacy of this plurality and to involve ethicists working in HTA to come up with a common starting point (although not a common analytic approach) for ethics analysis. Through a combination of face-to-face meetings and email conversation, the Working Group agreed upon a set of thirteen questions that could serve this purpose.
Hofmann (16) has presented a list of thirty-three "morally relevant questions" that poses questions with respect to the general moral issues related to health technology and the HTA process. Ten of the thirteen questions used here have equivalents with Hofmann's questions and particular approaches or issues. For example, Q13 expresses a utilitarian approach and Q4 a casuistic approach, while Q6 considers the sociocultural embeddedness of the technology and its symbolic value within that context. The questions that were accepted by the working group that were not a part of Hofmann's questions (Q10-12) concern ethical issues in the methodological choices made in conducting an HTA rather than with the implementation of the technology per se, thus addressing and potentially highlighting the ethical assumptions of the clinical and economic evaluation of the technology.
The EUnetHTA Core Model (9) proposes an approach to ethics analysis similar to the one developed here in holding that a set of questions constitute the "core" of an ethics analysis, that is, form a minimum first step for ethics analysis. Indeed, as one early reviewer of this study maintained, defining the core questions was the basis for the entire EUnetHTA project, which also relied on Hofmann's (16) work. The authors of the ethics section of the EUnetHTA document acknowledge that the approaches currently used and described in the document had been identified and defined by the INAHTA Ethics Working Group (9). However, there are significant differences in both the development of the framework and in the framework itself, differences that may have an impact on its broader usefulness. The EUnetHTA Core Model lists a total of fifteen questions, only four of which are drawn from Hofmann's list. One plausible reason for this difference is that the INAHTA group involved a broader cross-section of ethics researchers by including ethicists from outside the European network. This broader perspective brought to the table an enriched debate that resulted in a smaller number of questions that were considered relevant from this diversity of viewpoints.
The EUnetHTA Core Model went somewhat further to recommend several approaches that might be used beyond the core questions. In contrast, the approach proposed here remains silent on the methods to be used once these questions have been addressed, preferring instead to allow local context and expertise to determine what next steps should be taken. In this, the authors of this study agree with the authors of the EUnetHTA report that the most suitable method locally must be chosen to suit the resources available, the HTA topic, position of the HTA organization in the healthcare system of the country, and the competencies of those performing the ethics analysis (9) . Local variation of methods and procedures is not necessarily problematic as long as transparent documentation is provided.
Values such as public accountability, quality of care, and justice are intrinsic to the use of HTAs in health policy. HTA reports in contrast aim for scientific objectivity and neutrality. The need for scientific legitimacy in HTA (30) has contributed to the neglect of the ethical dimensions, such as the failure to acknowledge that data are inevitably value-laden, for example, the choice of instrument for measuring quality of life or costs identified in an economic evaluation (14) . When assumptions are not explicit, HTA outcomes appear more robust or normatively "neutral" than they really are. In a recent review, only a small minority of HTAs included an explicit discussion of the ethical aspects of the technology under consideration (8) . This may be due to the lack of a conceptual and methodological framework.
It is proposed that the above questions are but the first step toward developing a framework. One method for operationalizing this approach could be for ethical issues to be discussed with the relevant decision makers at the topic refinement phase of each HTA, having first mapped out who the stakeholders are, including those who are not immediately apparent. Morally relevant questions identified a priori could be explicitly considered during assessment. Following the topic refinement phase, the project team could identify a person responsible for the ethical analysis. The literature search could seek information on ethical aspects of the technology and related technologies (6) . Content experts within the team can help identify ethical dilemmas that emerge from the development and use of the specific technology. Study findings should include a qualitative analysis of the relevant ethical issues and resultant policy implications and consideration of the context of the healthcare system for which the assessment is being undertaken. Exploration of stakeholders' values through surveys, interviews, and workshops may be necessary where information is lacking.
In a recent article, Grunwald (13) made a helpful distinction between an HTA where there is a pre-existing normative consensus (the article explores criteria for this) and situations where a consensus does not exist. In the former, HTA is able to give orientation without extensive ethical analysis. In the latter, the normative issues surrounding the introduction of the technology require explicit analysis and, if possible, resolution. Examples are the debates on the moral acceptability of preimplantation genetic screening or the medical use of human embryonic stem cells. An important element of the role of ethics in HTA is to judge whether the situation under consideration belongs to the "business as usual" or "moral conflict" category and this could be determined in the above process. Axiological approaches have also become more widely known and accepted in the bioethics literature (15) .
In situations of moral conflict, ethical analysis should aim at providing policy makers with a thorough analysis of the relevant dimensions of the problem, or contribute to resolution by means of interactive approaches (29;30) . Failure to consider ethical issues explicitly can make HTAs less useful by failing to take into account the context of a decision, overlooking important issues or consequences that might lead to different findings or decisions, and inadequately representing community values (which may, in turn, present a barrier to dissemination or implementation).
CONCLUSIONS
There is no way to avoid ethical issues when assessing technologies. If these are ignored, embedded values may not be transparent and HTAs may be less useful for decision makers. It is unlikely that a single method will reveal all ethical issues; however, it is important that methodological approaches to address ethical reflection in HTA be integrative and context sensitive. The questions-approach described and recommended here is meant to elicit this type of reflection The questions proposed are meant as a starting point; they are neither exhaustive nor sufficient, but their use would represent a significant improvement over much of the existing current practice. We hope the framework will guide HTA organizations on how they might undertake ethical analysis, encourage them to do so, and stimulate debate. 
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